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(54) Title of the invention: Packet fault cause 
communicating method 

(57) Abstract: 

Purpose: To efficiently communicate a fault by 
indicating the occurrence place of the fault which occurs 
while a packet switching system is operating, the detail 
cause of the occurrence of the fault, and a handling 
method at the user data part of a cutting instructing 
packet. 

Constitution: In the packet switching system, when a 
packet switching part detects the fault while this system 
is operating, the packet switching part communicates 
the fault occurrence place, the detail cause of the 
occurrence of the fault, and 'a diagnosis request' to a 
user data editing part 16. The user data editing part 16 
edits the user data indicating the handling method 
corresponding to the communicated information, and 
returns it to the packet switching part as 'a diagnostic 
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answer'. The packet switching part edits a restoration 
request packet or the cutting instructing packet to which 
the user data are added, and transmits those data to a 
network or an extension terminal. 

[Claim] 

[Claim 1] In a packet switching system, an occurrence 
place of an obstacle that occurred during normal 
procedure and that detailed reason of cause are detected, 
the mentioned above occurrence place, a detailed reason 
of a cause and handling method are made data-oriented, 
granting the mentioned above data to a user data part of 
a cutting instructing packet or a restoration request 
packet, a packet fault cause notifying method transmits 
it to a terminal or a net. 

[Detailed description of the invention] 

[0001] 

[Industrial application] This invention relates to the 
packet fault cause notifying method for notifying about 
obstacle more efficiently, when an obstacle is produced 
in the packet switching system of a communication 
network in the employment middle class. 

[0002] 

[Description of the prior art] Although a packet 
switching system is introduced in r elation to a packet 
network, an ISDN network, a private packet network 
and a private ISDN network, the obstacle as a fault 
produced the fault at the time of introduction and during 
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a call connection procedure and employment of the data 
transfer middle clas s must be analyzed promptly, and 
must be notified, and restoration to an obstacle must be 
performed. The protocol about a packet switching 
system is standardized by CCITT (Consulting 
Committee of International Telegraph & Telephone) 
advice. 

[0003] Now, in drawing 5 in which the composition of 
the conventional packet switching system is shown, in 
drawing 5, 51 is an initial setting part, 52 is an address 
analysis part, 53 is a packet exchange pari, 54 is a 
terminal side circuit control part, 55 is a net side circuit 
control part. 

[0004] The initial setting part 5 1 notifies operation 
information, such as a line number by which initial 
setting was carried out preliminary, to the address 
analysis part 52 and the packet exchange part 53. By the 
request from the packet exchange part 53, the address 
analysis part 52 analyzes a calling destination and a 
mail arrival place based on a partner address etc., and 
notifies them to the packet exchange part 53. In the 
packet exchange part 53, the packet message exchange 
based on the mentioned above CCITT-recommendation 
x.25 protocol is performed. The line control part 54 
performs setting out and release of the physical layer 
(layer 1 ) of the circuit linked to a terminal or a net, and 
a data link layer (layer 2) based on the control from the 
packet exchange part 53. 
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[0005] Next, operation of the mentioned above 
conventional example is explained. First, the example of 
normal operation in case that an obstacle does not arise 
is shown on drawing 6 as a mail arrival sequence from a 
net to a terminal. The physical layer between the net 
side circuit control part 55 and a net and a data link 
layer are already taken as starting completed. When the 
arrival from a net has passed the net side circuit control 
part 55 and the packet exchange part 53 processes a 
receipt packet, an "address analysis request" command 
is published to the address analysis part 52, and the 
selection request of a mail arrival extension is carried 
out. Based on the information, including departure / 
receipt user address, destination address extension 
facility, etc., that setup information and a receipt packet 
have, the address analysis part 52 specifies a mail 
arrival extension, and notifies "an address analysis 
reply" to the packet exchange part 53. In response, the 
packet exchange part 53 advances "layer 1 activate 
requesf ' to the terminal side circuit control part 54 of a 
mail arrival extension, and after making the physical 
layer of a mail arrival extension, and a data link layer 
into activation status and receiving "layer 1 grasping 
acknowledgmenf ' from the terminal side circuit control 
part 54, a "data link setting request" is advanced shortly. 
In response, the terminal side circuit control part 54 
takes out SABM to a terminal, and receives UA from a 
terminal. And this notifies "a data link setting-out 
check" to the packet exchange part 53. Next; a receipt 
packet is transmitted to a terminal by terminal side 
circuit control part 54 route. 



4 



If this called terminal returns a response, namely, a 
receipt reception packet, the packet exchange part 53 
will receive this receipt reception packet by terminal 
side circuit control part 54 route, and it will transmit to a 
net by net side circuit control part 55 route. 

[0006] When the above normal operation is barred by 
various obstacles, the packet exchange part 53 stops 
connection processing, and goes into a recovery 
procedure. A restoration process is performed by 
transmitting a restoration request packet and a cutting 
instructing packet to a net or a terminal, respectively 
(however, when an obstacle occurs before transmitting a 
receipt packet, it is not necessary to transmit a cutting 
instructing packet to a terminal). There are "the cause of 
cutting" and the "diagnostic code" fields that were 
specified by the CCITT recommendation x.25 in these 
restoration request packet or a cutting instructing 
packet, and a failure reason can be displayed. About 
this, the packet format of a restoration request/ cutting 
instructing packet is shown on drawing 7. The sequence 
at the time of the ability not to start the physical layer of 
an extension as an example of a restoration process is 
shown on drawing 8. Even if the packet exchange part 
53 advances "layer 1 activate request' to the terminal 
side circuit control part 54, when a circuit cannot be 
started, the signal that shows "starting failure" is 
notified to the packet exchange part 53 from the 
terminal side circuit control part 54. As a result, the 
packet exchange part 53 codes the meaning that shows 
that an extension terminal cannot start in the column of 
"the cause of cutting" and a "diagnostic code" of a 
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restoration request packet and transmits this restoration 
request packet to a net by net side circuit control part 55 
route. It is allowed to be able to code "the cause of 
cutting" of the restoration request packet that transmits 
to a net in the amount of information of 1 byte, that is, 8 
bits, and to set a value to 0 or 1 is permitted to set up 
and to be coded to the most significant bit in a CCITT 
recommendation x.25. Thus, a certain grade can display 
a failure reason in the combination of these "cause of 
cutting" and a "diagnostic code". A release-guard 
packet is notified to the packet exchange part 53 by the 
net side circuit control part 55 after transmitting this 
restoration request packet from a net. 

[0007] 

[Problems to be solved by the invention] However, in 
the mentioned above conventional packet fault cause 
notifying method, Since only "the cause of cutting" of a 
cutting packet and the information for 2 bytes of a 
"diagnostic code" were acquired, when cutting 
occurred, the occurrence place of an obstacle, and a 
failure reason and other detailed information were 
specified freely and there was a problem that it could 
not clarify at once to a user. 

[0008] Also, an extension terminal may have specified 
and used original "cause of cutting" and "diagnostic 
code", there was a problem that the cutting restoration 
that the extension terminal started or the cutting 
restoration lhat the packet switching system started was 
undistinguishable. 
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[0009] This invention solves such conventional 
problem, when the purpose receives a restoration 
request cutting instructing packet, both a called 
terminal and a receipt terminal from the information on 
the user data part of a restoration request/ cutting 
instructing packet, the outstanding packet fault cause 
notifying method is provided that can know the detailed 
reason of the cause of the part that the obstacle 
generated and the generated obstacle at once. 

[0010] 

[Means for solving the problem] This invention detects 
an occurrence place of an obstacle and a detailed reason 
of a cause occurred during normal procedure in a packet 
switching system to achieve the above objects, it is a 
packet fault cause notifying method that makes data- 
oriented the mentioned above occurrence place, a 
detailed reason of a cause, and a solution, gives the 
mentioned above data to a user data part of a cutting 
instructing packet or a restoration request packet, and 
transmits to a terminal or a net. 

[0011] 

[Function] Thus, according to this invention, the inside 
of a call connection procedure and the data transfer 
middle class have a certain obstacle, when continuation 
of normal operation cannot be performed, for example, 
cutting restoration of the call must be carried out, the 
2nd means that received the generation information of 
abnormalities from the 1 st means, Data orienting the 
detailed reason of a cause and solution of the occurrence 
place of an obstacle or an obstacle as an user data in a 
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pair, the 3rd means gives this user data to the user data 
part of a restoration request packet or a cutting 
instructing packet. And by transmitting to a called 
terminal or a receipt terminal, the user of these terminals 
can know the detailed reason of a cause and solution of 
a fault occurrence place and an obstacle at once. 

[0012] 

[Example] Drawing 1 shows the composition of the 
example of this invention. In drawing 1, 1 1 is an initial 
setting part, 12 is an address analysis part, 13 is a packet 
exchange pari, 14 is a terminal side circuit control part, 
1 5 is a net side circuit control part and 1 6 is the user 
data editing part. 

[0013] The packet exchange part 13 is added to the 
function of the packet exchange part 53 described by the 
Prior art, a fault occurrence place as opposed to the user 
data editing part 16 (namely, the problem of the setup 
information to a switching system, a problem of internal 
operation of a switching system, the physical problem 
of an extension/extension terminal and a problem of 
operation of an extension terminal) and obstacle 
detailed reason (a problem of receipt user address 
unregistered and the like, a a problem of destination- 
address extension facility, a problem of a packet size, 
and a problem of a throughput class), 1he function that 
notifies the user data editing part 16 whether the 
obstacle arose due to such problems, it has a function 
that includes the user data from the user data editing 
part that data oriented these in a restoration request or a 
cutting instructing packet. 
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[0014] An user data is edited in the user data editing 
part 1 6 based on the contrast table (drawing 2) that 
connects the matched -pairs handling method to the 
combination of these fault occurrence places and 
detailed information. 

[0015] Next, operation of the mentioned above example 
is explained. The normal operation of the initial setting 
part 1 1, the address analysis part 12, the packet 
exchange part 13, the terminal side circuit control part 
14, and the net side circuit control part 15, is the same 
as the operation of 51 to 55 of the explanation of 
operation shown by the Prior art. Here, in order to make 
it contrast with a Prior art, the example at the time of the 
ability not to start the physical layer of an extension at 
the time of the arrival from a net is explained based on 
the sequence of drawing 3 (it corresponds to drawing 8 
of a conventional example). 

[0016] Namely, although the packet exchange part 13 
pointed to starting of the physical layer to the terminal 
side circuit control part 14, when the signal that shows 
"starting failure" is received from the terminal side 
circuit control part 14, the packet exchange part 13 
notifies the user data editing part 1 6 of a "diagnostic 
requesf ' with the information that shows the detailed 
reasons (for example, "extension interface starting is 
impossible" etc.) of occurrence places (for example, 
"physical problem of an extension/extension terminal", 
etc.), and other occurrence causes. The user data editing 
part 16 edits the user data that includes the matched 
pairs handling method in the notified information, and 
returns the packet exchange part 13 as "a diagnostic 
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reply". The packet exchange part 13 gives the 
mentioned above user data to a user data part, edits a 
restoration request packet and transmits to a net. The 
encoding example of a user data is shown on drawing 4. 

[0017] Thus, since the user data in a restoration request/ 
cutting instructing packet shows a fault occurrence 
place, the detailed reason of a occurrence cause, and a 
solution when according to the mentioned above 
example fault arises during a call connection procedure 
and data transfer and it carries out cutting restoration, it 
not only has the effect that call origination or the receipt 
person can break off the contents and the solution of a 
concrete obstacle, but the mentioned above original 
information is certainly included in cutting restoration 
started by switching system as mentioned above as a 
user data, it has the effect that the restoration request/ 
cutting instructing packet from a mating terminal or a 
net, and the restoration request cutting instructing 
packet published by switching system are clearly 
distinguishable. 

[0018] 

[Effect of the invention] According to this invention, it 
is clear from to the mentioned above execution 
example, when the fault of the starting stage of a packet 
switching system or the fault under a call connection 
procedure and employment of the data transfer middle 
class occurs, for example, by the called terminal or 
receipt terminal side, the fault occurrence place as a 
fault and the detailed reason of Hie cause of an obstacle 
can be known immediately only by referring to the 
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information on the user data part included in a cutting 
instructing packet or a restoration request packet, and 
has the effect that a solution also becomes clear. 

[Brief description of the drawings] 

[Drawing 1] is the schematic block diagram of the 
packet switching system in the example of this 
invention. 

[Drawing 2] is the drawing showing the contrast table of 
the user data editing part of drawing 1 . 

[Drawing 3] is the drawing showing the restoration 
sequence in this example . 

[Drawing 4] is the format drawing of the user data part 
for notifying an obstacle. 

[Drawing 5] is the schematic block diagram of the 
conventional packet switching system. 

[Drawing 6] is the drawing showing the normal receipt 
sequence of a conventional example. 

[Drawing 7] is the format drawing of a restoration 
requesl/ cutting instructing packet 

[Drawing 8] is the drawing showing a restoration 
sequence when extension starting in a conventional 
example is improper. 
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[Description of numbers] 

11,51 Initial setting part 

12, 52 Address analysis part 

13, 53 Packet exchange part 

14, 54 Terminal side circuit control part 

15, 55 Net side circuit control part 
16 User data editing part 
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